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(54) CHARGING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a charging 
device wiiich can always make a secondary battery fully 
charged in a abort time at all times, without giving 
adverse effects on the secondary battery. 
SOLUTION: A charging device ha9 a voltage detecting 
means 4, which detects the battery voltage of an 
attached secondary battery 2, a comparing means 6 
which compares the battery voltage detected by the 
voltage detecting means 4 with a predetermined 
threshold voltage and a control means 8 which charges 
the secondary battery 2 with a normal mode, if it is 
detected that the battery voltage is lower than the 
threshold voltage and charges the secondary battery 2 
with a recharging mode whose a charging time is set 
shorter than that of the normal mode, if it is detected 
that the battery voltage is higher than the threshold 
voltage. 



LEGAL STATUS 
[Date of request for examination] 05.08.2002 
[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
D=^atent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 





(51)IntCI. 




PA(X9f15*RCVDAT2l1SI20056:10:12PM [Eastern Standard Tinie]'SVR:USPTO^ 



."92-18r' 05 15:16 FROPI-SoCal IP Law Group +1-805-238-1355 T-125 P010/015 F-282 

Copyright (C): 1998.2003 Japan Patent Office 



PA(21(tf15*RCVDAT2l18120ll56:10:12PM [Eastern 8tanilanlTiinel«SVR:USPT0£F^^ 



.^02-18r' 05 15:16 FROM-SoCal IP Law Group +1-805-230-1355 T-125 P011/015 F-282 



* NOTECES ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Olaim(s)] 

[Claim 1] A comparison means to compare an electricahpotential-differenoe detection means to 
detect the cell voltage of the rechargeable battery with which it was equipped with the cell 
voltage detected by this electricahpotential-difference detection means and the threshold 
voltage set up beforehand, If it is detected that cell voltage is lower than said threshold voltage. 
Will charge said rechargeable battery by the normal mode, and if it is detected that cell voltage is 
higher than said threshold voltage Charging equipment oharaoterized by having the control 
means which charges said rechargeable battery in the recharge mode short-time-ized from said 
normal mode. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to charging equipment 
[0002] 

[Description of the Prior Art] In portable electronic devices, such as a notebook computer and a 
cellular phone, the rechargeable battery is widely used ias the power source. As for such a 
rechargeable battery, it is desirable that it is always in a full charge condition. 
[0003] There is also a possibility of having a bad influence on about [ that the charging time 
becomes long for un--wanting at charge usual to after slight use of a device. t.e., the method of 
carrying out boosting charge and performing a supplementary current after full charge 
detection, ] and a rechargeable battery although it will be frequently used especially in electronic 
equipment such as a cellular phone and a cordless telephone, for a short time and a full charge 
will be carried out each time. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, this invention offers the charging equipment 
which is a short time and always makes a rechargeable battery a full charge, without having a 
bad influence on a rechargeable battery. 
[0005] 

[Means for Solving the Problem] An electrical-potential-difference detection means to detect 
the cell voltage of the rechargeable battery with which it was equipped with the charging 
equipment of this invention, A comparison means to compare the cell voltage detected by this 
electrical-potential-difference detection means with the threshold voltage set up beforehand. If 
it is detected that cell voltage is lower than said threshold voltage, will charge said rechargeable 
battery by the normal mode, and if it is detected that cell voltage is higher than said threshold 
voltage It is characterized by having the control means which charges said rechargeable battery 
in the recharge mode short-i;imeHzed from said normal mode. 
[0006] 

[Embodiment of the Invention] Drayying 1 is the block circuit diagram showing one example of 
this invention. 1 inputs commercial power etc., and predetermined direct current voltage, the 
charge power source which outputs a direct current, and 2 are rechargeable batteries which are 
connected to the charge power source 1 and charged, and consist of a rechargeable lithium-ion 
battery in this example. 3 is the charge control switch arranged between the charge power 
source 1, a rechargeable battery, and 2. and consists of two transistors. 4 is an electrical- 
potential-differenoe detector which detects the cell voltage of a rechargeable battery 2, and 
consists of two partial pressure resistance. 

[0007] The current detection resistance to which 5 was allotted on the charge path of a 
rechargeable battery 2, and 6 are amplifier which amplifies the both-ends electrical potential 
difference of the current detection resistance 5, and the current detector 7 which detects the 
charging current with the current detection resistance 5 and amplifier 6 is constituted. 8 is a 
control circuit which performs on-off control of a charge control switch based on the cell 
voltage and the charging current which were detected by the electrical-potentiaKdifference 
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detector 4 and the current detector 7. 

[0008] Drawing 2 is a flow chart which shows actuation of a control circuit 8. If it is in the main 
routine shown in d rawing 2 (A) and detects having been equipped with the rechargeable battery 2 
in step SI based on the detection output of the electrical-potential-difference detector 4, in 
step SZ, the threshold voltage (this example 3.90 V) beforehand determined as cell voltage is 
compared. Processing progresses that cell voltage is more than threshold voltage to the usual 
charge subroutine of step S3. 

[0009] In the usual charge subroutine shown in drawing 2 (B), first, in step S11. if the cell voltage 
of a rechargeable battery 2 is detected^ a charge timer will start the time check of the charging 
time (for example, 7' hours) at the same time a control circuit 8 outputs a charge start signal, 
makes the charge control switch 3 an ON state and starts charge of a rechargeable battery 2 
from an output terminal PO. In addition, charge of a rechargeable battery 2 is constant current 
and constant-potential charge. 

[0010] In step S12, it is judged whether the magnitude of the charging current detected by the 
current detector 7 serves as a full charge current (namely, 40mA). Processing returns that it is 
not yet a full charge current and that in other words the charging current is 40mA or more to 
step Si 1, and charge is continued On the other hand, if the charging current is set to less than 
40mA. it will be judged that the rechargeable battery 2 became a full charge, and processing will 
progress to step 313. 

[001 1] In step S13, it is judged whether the charging time which the charge timer has clocked 
passed the deadline of. When the charging time still remains, processing progresses to step SI 4 
and the supplementary current of a rechargeable battery 2 is performed, This supplementary 
current is performed by continuing charge until the charging time which for example, a charge 
timer clocks passes the deadline of. 

[0012] And in step $13, if deadline of the charging time is judged, in step S15, a charge 
subroutine will usually be completed and processing will return to a main routine. In a main 
routine, processing progresses to step S5 and ends charge of a rechargeable battery 2 by 
making the charge control switch 3 into an OFF state. 

[0013] By the way, in step S2 of a main routine, processing progresses that cell voltage is under 
threshold voltage (namely, less than [ 3.9V ]) to the recharge subroutine of step S4. 
[0014] In the recharge subroutine shown in drawing 2 (C), first in step S21, if the cell voltage of 
a rechargeable battery 2 is detected, a control circuit 8 will output a charge start signal, will 
make the charge control switch 3 an ON state, and will start charge of a rechargeable battery 2 
from an output terminal PO- In addition, charge of a rechargeable battery 2 is constant current 
and constant-potential charge. In step S22, processing carries out the loop formation of steps 
821 and S22 until it is judged whether the cell voltage detected by the electrical-potential- 
difFerence detector 4 reached the full charge electrical potential difference (namely, 4.05V) and it 
reaches this full charge electrical potential difference. 

[0015] cell voltage ~ a full charge electrical potential difference — reaching (it becoming more 
than 4.05V) — in step S23. it is judged whether the magnitude of the charging cun^ent detected 
by the current detector 7 serves as a full charge current (namely, 40mA). Processing returns 
that it is not yet a full charge current and that in other words the charging current is 40mA or 
more to step S21. and charge is continued On the other hand, if the charging current is set to 
less than 40mA, it will be judged that the rechargeable battery 2 became a full charge, and 
processing will progress to step S24. 

[0016] In step S24, a recharge subroutine is completed and processing returns to a main routine. 
In a main routine, processing progresses to step S5 and ends charge of a rechargeable battery 2 
by making the charge control switch 3 into an OFF state. 
[0017] 

[Effect of the Invention] An electrical-potential-difference detection means to detect the cell 
voltage of the rechargeable battery with which it was equipped with this invention, A comparison 
means to compare the cell voltage detected by this electrical-potential-difference detection 
means with the threshold voltage set up beforehand, If it is detected that cell voltage is lower 
than said threshold voltage, will charge said rechargeable battery by the normal mode, and if it is 
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detected that cell voltage is higher than said threshold voltage A rechargeable battery can be 
changed into a full charge condition the optimal, without having a bad influence on a rechargeable 
battery, since it is characterized by having the control means which charges said rechargeable 
battery in the recharge mode short-time-ized from said normal mode. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram showing one example of this invention. 

[Drawing 21 It is the flow chart whioh shows actuation of one example of this invention, 

[Description of Notations] 

1 Charge Power Source 

2 Rechargeable Battery 

3 Charge Control Switch 

4 Electrical-Potential-Difference Detector 

7 Current Detector 

8 Control Circuit 



CTranslation done.] 
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